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HIEU QUA DIET AU TRUNG MUOI CUA CHE PHAM
BACILLUS THURINGIENSIS SUBSP. ISRAELENSIS
SAN XUAT TAI VIET NAM

NGO DINH BINH, NGUYEN BINH TUAN, TRINH THI THU HA

1. MO PAU

Mudi 14 loai ¢6n trung truyén nhiéu bénh rat nguy hiém. Cac bénh sOt rét, sbt xuat huyét,
viém ndo Nhat Ban, sui chan voi, giun chi, sot vang da... do mudi truyen thuc su da va dang de
doa sinh mang cua hang triéu ngudi. Hién nay ¢6 2,37 ti nguoi trén thé gidi séng trong viing sot
rét. Hang nam c6 khoang 500 triéu ngudi mac bénh st rét, lam chét hang triéu ngudi, hang triéu
ngudi bi bénh sot xudt huyét va cac bénh khac [19, 20].

Viét Nam c¢6 khi hau thich hop cho nhleu Joai mudi truyén bénh sinh truong va phat trlen
Mubi Anopheles truyén bénh st rét, mudi van (Aedes aegypti) truyén bénh sot xuit huyet s6t
Dangue, mudi Culex quinquefasciatus truyén bénh viém nio Nhat Ban. Ching c6 thé sinh san
gan nhu quanh nam, nht 1a cac thang dau hé va he thu. Viét Nam c6 khoang 45 triéu ngudi séng
trong ving c¢6 luu hanh sét rét véi 3/4 dién tich ca nuée. Cac vang luu hanh bénh bao gdém ving
rung nui phia Bic, ven doc Trudng Son, cao nguyén mién Trung, khu vuc DPoéng Nam, Tay Nam
va mién duyén hai. Trong nam 2006, ca nudc c6 74,3 nghin trudng hop mac bénh sbt rét lam 31
ngudi tu vong [17]. Trong 6 thang dau nam 2007, ca nuée ¢ 24,6 nghin trudng hop mac bénh
sot rét; 19,1 nghin truong hop mac bénh sét xudt huyét, tang 25%; 246 truong hop mac bénh
viém nio Nhat Ban [16]. Viéc phong chdng, thanh toan dut diém cac bénh do mudi truyen la
mét trong nhimg thach thace va nhiém vu quan trong cta nude ta hién nay. Tuy vay, thuc té cho
thay bénh sot rét, sét xuat huyét, viém nao Nhat Ban khéng nhiing khéng bi dap tat ma con co
nguy co lan ra dién réng.

Pé diét mudi, mot bién phap phd bién la ding thudc diét mudi hoa hoc, tuy nhién tinh
khang lai thude hoa hoc cua mudi ngdy cang tang. Hon nira viéc su dung thuoc hoa hoc gay doc
hai cho ngudi, dong vat va lam 6 nhiém méi truong, khong diét trir duoc tan gbc mam bénh. Do
vay mét bién phap an toan va hiéu qua nhat ma thé giéi da dung hon hai thap ki nay dé phong va
chong cac bénh do mudi truyén la sir dung ché pham vi sinh vét diét du tring mudi (bo gay) tir vi
khuan c6 tén Bacillus thuringiensis subsp. israelensis (Bti) va Bacillus sphaericus (Bs) [7].

Sau Chién tranh Thé gii tha 11, viée st dung rong rii thude hoa hoc dd dem lai nhiéu hiéu
qua to I6n. Tuy nhién, cing vé&i su phé bién cua thude hoa hoc, su xuat hién tinh khang thube &
muoi ngay cang gia tang [5, 10, 13, 20]. Thuée DDT st dung de chéng mu01 duoc 8 nam thi bat
dau xuat hién tinh khang thube [12] Mt khéc, do lo ngai cac van dé vé moi truong sinh thai va
stc khoe cong dong, nhiéu nuéce da cam sir dung thude hoa hoc dc hai. Do d6, hién nay t6 chic
Y té Thé gioi WHO khuyen khich nghién cdu phat trién cac loai thude sinh hoc diét con trung.
Thuée diét mudi tir vi khuan Bt ¢6 hiéu qua cao, than thién moi trudng va viee xuat hién tinh
khang thudc kho khan hon. Bti dé dugc sir dung rong rai trén thé giéi hon 20 nam nay nhung
van chua ¢6 mot bao cao nao vé su xuat hién tinh khang Bti [6, 19]. Hién nay, Bti dang duoc
ung dung rong rdi trén thé 2idi véi cac dang ché pham thuong mai VectoBac va Teknar Ché
pham thuong mai VectoLex str dung vi khuan Bs ciing duoc sir dung dé kiém soat mudi va cac
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loai dich bénh do mudi truyén nhu sét rét, sdt xult huyét [2, 8, 9, 11, 14, 15, 18]. M3di nam c6
hang tram tin ché pham Bti da duoc str dung rong rdi. Trung binh, khoang 300.000 lit ché pham
duge str dung dé diét mudi & Téy Phi méi nam [3].Tuy nhién gia céac loai thuoc nady con twong’
déi cao S0 VOI diéu kién kinh té cua nuoe ta. Vi vay viéc chu dong san xuét ché pham sinh hoc
diét mu01 de kiém soat so luong mudi va thay thé thudc hoa hoc doc hai, bado vé mai truong sinh
thai 1a rit can thiét va cép bach. Trong nghién ciru nay, chiing toi trinh bay két qua sang loc
chung vi khuén c6 hoat tinh diét mudi cao va hiéu qua diét 4u trung mudi trong diéu kién phong
thi nghiém va ing dung trén thuc dia cia mot s6 cong thirc ché phdm sin xudt tai Viét Nam.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit li¢u

Chung vi khuan Bacillus thuringiensis: Cac chung vi khuin B. thuringiensis phan lap tai
Viét Nam, céc ching dudi loai Bti do phong Di truyén Vi sinh vat, Vién Cdng nghé sinh hoc
cung cép.

Cac chung bo gay (Anopheles minimus, Aedes aegypti, Culex quinquefasciatus, Culex
pipiens) tudi 3 - tudi 4 dugc nhén nubi trong phong thi nghiém, do Vién Sét rét Ky sinh tring va
Cé6n trung Trung vong cung cap.

Cac nguyén liéu nhu: 16i ngd, bé mia, bong ngd, phé liéu g6 ban cong nghiép, cac chat phu
gia dugc st dung dé tao banh ché pham.

2.2. Phwong phap nghién ciru

2.2.1. Tuyén chon nhimg chung Bt ¢6 hoat luc diét bo gdy

Chuin bj cac cbc nho, sau 4 - S em, sir dung ludi vot dé cho 10 4u trung mudi vao m01 cbe
rdi db dich pha loang cac chung Br phan lap & cac ndng d6 10% va 10° bt/ml vao tung cbe den
100 ml. Ba cbc cho m&i ndng d8. Céc cbe dbi ching 4m (DC-) chi ¢6 nude cét vo trung, cac cbe
d6i chirng duong (BC+) co chung Bti chuan. Kiém tra 4u trung chét sau 6, 12, 24, 36, 48, 60 va
72 gi¢r thir nghiém. Két qua dugc tinh toan va diéu chinh theo céng thirc ctia Abbott [1].

2.2.2. Danh gid hiéu qua diét bo gdy cua cdc dang ché phcfm
Trong nghién ciru nay, 7 cbng thirc ché pham Bti dugc dua ra thir nghiém dudi didu kién

phong thi nghiém, d6 la: CT1, CTsl, CTs2, CTel, CTe2, CT7, CT8. Ché pham duogc trinh bay
dudi dang banh tron ¢6 dudng kinh 3 cm, day 2 - 5 mm.

Céc cong thirc ché pham c6 thanh phan nguyén lidu chinh dugc trinh bay & bang 1.

Bang 1. Nguyén liéu chinh ciia cac cong thirc ché pham

Cbng thirc Thanh phan Céng thic Thanh phan
CT, L&i ngd CTsl B& mia, Polyvinylalcohol
CTsl Ba mia, tinh bt CTe2 Béng ngd, Polyvinylalcohol
CTs2 Bong ngo, tinh bét CT, G0 ban cit hinh tron
CTs Phé li¢u gb ban cong nghiép
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M3i banh ché pham duogc tha vao 1 x6 nhya dung tich 20 lit. Moi cong thue duge lam trén
3 x6, tuong ng v4i moi cdng thirc déu c6 cac x6 dbi ching. Ti 16 bo gdy chét duoc x4c dinh sau
6, 12, 24 gid. Nhimg con chét duoc vét ra khoi x6, nhimg con thanh nhdng ciing duogc iy ra
quan sat va ghi chép lai.

2.2.3. Pdnh gid kha nang kéo dai hiéu qua diét bo gdy ciia ché pham

Pé xac dinh kha nang duy tri hoat tinh cua ché pham, cr sau 24 gior thay hoan toan nuéc
trong x0, tha 16p bo gady méi vao va 24 gid sau thi quan sat, ghi chép ti 1€ bo gdy chét (hinh 1):

Hinh I. Dénh gia hiéu qua diét mudi kéo dai trong phong thi nghiém

Pé xac dinh d6 phan giai clia ché pham, cac banh ché phdm duoc dat vao trong cac cbe
chira 150 ml nurée vé tring. Sau mdi 24 gi¢r sir dung budng dém hong cau dé xac dinh lurong té
bao dugc giai phéng ra tir banh ché phim va thay nuéc moi, lam nhu vy cho dén khi mét do té
bao bat ddu giam.

2.2.4. Thi nghiém trén thuc dia ngoai tw nhién

Péi véi th1 nghiém ngoai ty nhién, ché pham dugc tha truc tiép trén mat ao. Rai déu6-10
bénh cho 1 m? mit nuée hodc cho 200 - 500 lit nudc, tap trung & nhirng noi cbng ranh, ria bo ao
c6 nhiéu bo gy, tranh nhitng noi c6 dong nudce chay manh, rai thubc vao liac sang sém hoac
chiéu mét, tranh anh sang mat trai chiéu truc tiép. Mat d6 bo gay duoc dém va tinh toan theo qui
trinh cua Vién St rét Ki sinh tring va Cén trung Trung wong va ghi lai sau 24 gio, 48 gio, 72

gio.
3. KET QUA VA THAO LUAN
3.1. Chon lgc nhirng chiing Bti ¢6 hoat lirc diét bo gay cao
Tir hon 1000 chiing Bt ciia phong Di truyén Vi sinh vat, Vién Cong nghé sinh hoc, chon loc
duge 51 chung Bt thude dudi lodi israelensis va morrisoni. Thir hoat tinh diét ba loai au tring

mudi ctia cac chung Bt dugc thuc hién trong phong thi nghiém. Két qua duoc thé hién trong
bang 2.
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Bang 2. Hoat tinh diét bo gdy cua cac chung Bt trong phong thi nghiém sau 72 gio xr li

) .. . Culex
Ti 16 chét I\éc‘zng Anopheles minimus Aedes aegypti quinquefasciatus
% 0 ; S Ti le Sé L
v (bt/ml) chfsu?g Tile (%) ching (%). chung Tile (%)
0-20 10° 34 66,67 30 58,82 40 78,43
10° 31 60,78 6 11,76 10 19,61
5140 10" 7 13,73 4 7,84 2 3,92
10° 6 11,76 2 3,92 5 9,80
41 - 60 10 4 7,84 4 7,84 1 1,96
10° 6 11,76 7 13,73 4 7,84
6150 10° 2 3,92 5 9,80 2 3,92 |
10° I 1,96 11 21,57 16 31,37
81100 10* 4 7,84 5 9,80 6 11,76
10° 7 13,73 25 49,02 16 3137 |

Két qua bang 2 cho thay, ngay o nong do thap (10 CFU/ml),co 4 chung diét au trang mudi
Anopheles, 5 chung diét au trung muoi Aedes, 6 chung diét au trung mu6i Culex v&i hiéu qua tir
81% —100%. Tu cac két qua sang loc trén, d& chon dugc ching Bti-11 ¢6 hoat luc diét ca ba loat
4u trung mudi tt nhat dé san xuat va thanh lap cac cong thic ché pham.

San xudt ché pham sinh hoc: Dé thanh 1ap duoc cac cng thic ché pham phu hop vai diéu
kién dia Ii va sinh thai Viét Nam, yéu cau ctia ché pham phai la dang tan cham trong nuéc va cé
hiéu qua diét bo gay kéo dai. Cac cong thirc ché phém c¢6 thanh phan nguyén liéu chinh duoc
trinh bay ¢ bang 1. Ngudn nguyén liéu dé tao cac ché pham Ja nhitng nguyén liéu san cé va ré
tién trong diéu kién Viét Nam: Lai ngd, ba mia, phé liéu gd ban, bong ngd va cac chit két dinh.
Ché pham duoc trinh bay dudi dang banh tron ¢6 duong kinh 3 ¢cm, day 2 - 5 mm (hinh 2).

Hinh 2. Ché pham diét bo gay dang banh I5i ngd tan cham

3.2. Danh gia hi¢u qua diét bo giy ciia cac dang ché pham

Tién hanh thir hoat lyc diét bo gy mudi Culex quinquefasciatus clia cac cong thirc banh tan
cham thu duoc ket qua thé hién & bang 3.
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Bang 3. Hoat luc diét bo gay mudi Culex quinquefasciatus cua cac cdng thic
ché phdm dang banh

Cong thir Ti 1& chét (%)
6 gid 12 gio 24 gio
CT, 86,6 93,3 96,6
CTsl 70,0 70,0 90,0
Thi CTs2 50,0 70,0 90,0
nghiém CT,l 50,0 70,0 100,0
CTe2 70,0 90,0 90,0
CT, 40,0 60,0 93,3
CTs 56,6 73,3 83,3
Nude 0,0 0,0 0,0
Péi chimg | CT; (khéng tim thudc) 3,3 3,3 3,3
CTs (khong tam thube) 0,0 0,0 0,0

Tir két qué bang 3 cho thdy, cong thirc banh ché phdm lam tir 16i ngé (CT)) va ba mia +
Polyvinylalcohol (CTg1) cho hiéu qua diét bo gay cao nhat (96,6 va 100%).

3.3. Danh gia kha ning kéo dai hiéu qua diét bo giy ciia ché phim
Vién dé kéo d,e‘li hi,éu qua diét bo gay cua ché phém 1a mdt ti€u chi quan trong cia ché phém.
Céc cong thirc ché pham dang banh tan chdm déu c6 kha ndng duy tri hiéu qua diét bo géy lau,

kha nang kéo dai hiéu qua diét bo gay duoc trinh bay & bang 4.

Bang 4. Ti 1é kha nang kéo dai hiéu qua diét mudi ctia ché pham

Thoi gian thi Ti 1& chét (%)
nghiém PC | CT, | CTs2 | CTél | CTe2 | CT,
Lan 1 1,66 | 100 100 100 100 100
Lin 2 0 100 100 100 100 100
Lén 3 0 | 100 100 100 100 100
Lan 4 0 100 100 100 95 100
Léan 5 1,66 | 100 | 100 100 100 100
Lin 6 0 100 | 100 100 100 100
Lén 7 0 95 100 100 90 100
Lin 8 3,2 90 90 95 90 100
Lin 9 1,66 | 95 95 95 90 95
Lan 10 1 95 95 95 90 95
Lén 11 1 95 85 95 90 95

Két qua thi nghiém kha nang kéo dai hi€u qua diét bo gay ciia ché pham cho thiy cong thirc
CT,, CTsl, CT; lam tir 15i ngd, bd mia va gd ban c6 hiéu qua duy tri kha ning diét bo gy cao
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nhét (95%) sau 11 l4n thir (sau 11 ngay). Tuy nhién, do g6 ban khi sir dung ngoai méi trudng sé
khé phén hiy hon ba mia va 151 ngd nén ché pham cong thire CT, (161 ngd) va CTel (bd mia)
duoc chon dé tiép tuc nghién ctru.

3.4. Bo phan giai cia ché phim
M01 ngay, luong thuoc trong banh ché pham s& dugc phan giai ra moi truong nudc mot
luong te bao. S6 luong té bao vi khudn giai phong ra moi truong duoc dém bing budng dém

hong cdu va dugc tinh theo thoi gian (ngay), két qua thé hién & bang 5.

Bang 5. Kha nang phan gidi cia cac dang ché phdm

Thai D6 phan giai (t€ bao/ml)

(nzy) | CT) CTl CTe2 CT, [PC Nude ?ﬁ CDTfl CDsz ?%
1 |6,48x107| 1,7x10° 2,09 x10°| 5,9 x 10° 0 0| 0 0 0
2 |7,88x107 (8,66 x10°| 1,72 x 10° | 9,16 x 0° 0 0] 0 0 0
3 9,1 x10" | 9,1 x 10° | 1,82 x 10° | 9,2 x 10° 0 0| 0 0 0
4 95%x10" | 9,3x10° 11,85x10°| 9,3 x 10° 0 0] 0 0 0
5 1,51 x 10* 10,5 x 107 | 1,86 x 10 | 8,75 x 10° 0 0] 0 0 0
6 1,6 x 10% | 1,41 x 107 [ 1,52 x 10° | 8,6 x 10° 0 01| 0 0 0
7 1,65x10% [ 9,9%x10° | 9,7 x 10" |8,08 x 10° 0 0] o 0 0
8 1,7x10% | 9,5x10° | 8,0x 10" |3,41 x 10° 0 0] 0 0 0
9 [1,72x10%] 9,3 x10° | 81 x10" | 3,4x10° 0 0| 0 0 0
10 | 1,2x10% | 9,2x10° | 80x10° | 3,5x%10° 0 0] o0 0 0
11 |816x10"| 9,1 x10° | 7,9 x 10° | 3,0 x 10° 0 0] 0 0 0

Két qua & bang 5 cho thiy sau 11 ngay, céng thirc CT1, CT¢l c¢6 do phan gidi cao nhat.

Cépg t!u’rc CTsl bi phan ra hoan tgén, khoéng con duy tri hin}} dang banh ban dau, trong khi do,
ché pham sir dung 161 ngd (CT!) van khong bi phan ra dang ké.

3.5. Panh gia hiéu qua diét mudi clia ché phém trén hién truong
Sau khi kiém tra trong phong thi nghiém, két qua cho thiy céng thire CT1 duy tri dugc hoat

tinh 14u nhat. Vi vy, cong thitc CT1 dugc sir dung dé thir nghiém ngoai thuc dia tai quan Thanh
Xuén, Ha No6i (hinh 3).
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Hinh 3. Ung dung ché phdm banh 16i ngd diét bo gdy trong ao hd tai quan Thanh Xuén, Ha Noi

Hi€u qua diét bo gdy dugc néu trong bang 6. Sau 72 gid xur i, ti 1€ bo gdy & cdc ao déu
giam tir 90,8 dén 100%. Ao ddi ching 1 1a 6 nhén tao, bo gdy duogc tha vao bé nude b6 khéng,
trudc do khong c6 bo gy va tring mudi. Trong cac ngay tién hanh thi nghiém, bo gay nd thanh
quéng va thanh mudi ma khéng c6 lra bo gy ké can, do vay mat d6 giam dan 0 ao ddi chimg 2
(thty vuc tu nhién da c¢6 san bo gy cac tudi va tring mudi), mat do bo gdy tién trién theo hudng

tu nhién.
Bang 6. Hiéu qua cua ché phém CT1 diét bo gy trén thuc dia
24 gid 48 gioy 72 giv
Mat db — 8 — g — g
bogay | Matdd  fpyyepn | MAAO ol am | MU0 e siam
(con/mugi) | bo gdy (%) bo gay (%) bo gay (%)
(con/mudi) (con/mudi) (con/mudi)
Aohb | 147,6 52,4 64,5 5,0 96,6 2,8 98,1
Aohd 2 161,2 5,0 96,9 1,2 99,3 8,8 94,6
Ao hd 3 58,8 36,6 37,8 8,0 86,4 5.4 90,8
Ao hd 4 7633 72,4 90,5 3,2 99,6 0 100
Ao hé dbi
chimg | 59,8 58,4 33,6 20,6
Ao hé dbi
chimg 2 31,0 93,8 74 120,2
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Cac két qua danh gia hidu qua di¢t bo gdy cia ché phém cho théy ché phém sinh hoc diét
bo gdy san xudt tai Viét Nam c6 hiéu qua cao trong phong thi nghiém va trén thuc diz;. bay la
ché phém dang rén, do vay né sé cé nhiéu wru diém nhu kha nang bao quan, van chuyén, dé st
dung, c6 tinh n dinh va phén giai déu [4]. Vi vAy can dugc san xuat cdng nghiép va sir dung trong
cdng téc y té du phong nhim thay thé cac thudc hoa hoc trong cudc chién chdong lai cac loai mudi va
cac cin bénh nguy hiém do mudi truyén, bao vé sirc khoe nhan dan va bdo vé moi truong.
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SUMMARY

MOSQUITOCIDAL EFFICACY OF Bacillus thuringiensis SUBSP. israelensis
BASED FORMULATIONS PRODUCED IN VIETNAM

Bacillus thuringiensis subsp. israelensis strain Bti-11 based biological mosquito
larvicides produced in Vietnam in different slowly released solid formulations were
laboratory evaluated activity against main vector mosquitoes, Anopheles minimus, Aedes
aegypti, Culex quinquefasciatus. The formulations were made in the small round cake form
with 3 cm diameter, 2 mm - 5 mm thickness. Raw materials used were cheap and
available in Vietnam: corn cob, sugar cane bagasse, cork, popcorn. Results showed that
the formulation made of corn cob (CT1) and of sugar cane bagasse and polyvinylalcohol
adhesive (CT4) got the highest efficacy, 96.6 and 100% respectively. In experiment for
long-term effect of products, the formulations CT1, CT4 and CT7 had high efficiency
maintenance, larvae mortality was 95% after 11 days. The formulation CT4 was
remarkably degraded after 11 days, while the formulation CT1 was not noticeably
degraded. The formulation CT1 was used for field trail in some ponds in urbanizing
areas in Thanh Xuan district, Hanoi city. Mosquito larvae density in experimental ponds
reduced from 90.85 to 100% after 72 hours of treatment. These indicate that Bti
preparations produced in Vietnam have high efficacy in the field condition and could be
promising products for mosquito control programs.

Keywords.  Bacillus  thuringiensis subsp. israelensis, larvicides, Microbial control,
Mosquitocides.
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